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© Method of forming solder film. 



© A method of forming a solder film on a metallic surface such as a pad of a metallic circuit of a printed circuit 
board and a lead frame of electronic parts, which is capable of forming a precise and fine pattern and which 
comprises selectively imparting tackiness to only a predetermined part of the metallic surface by means of a 
tacky layer-forming solution containing at least one compound selected from benzotriazole derivatives, naph- 
thotriazole derivatives, imidazole derivatives, benzoimidazole derivatives, mercaptobenzothiazole derivatives, 
benzothiazole thiofatty acid derivatives, and triazine derivatives, adhering a powdered solder to the resulting 
tacky part, and then melting the solder by heating to thereby form a solder film. 
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FIELD OF THE INVENTION 



The present invention relates to a method of forming a solder film. More particularly, this invention 
relates to a method suitable for forming on a printed circuit board a solder circuit which is a solder layer 
6 formed beforehand on a pad of a metallic circuit of the printed circuit board for easy mounting of electronic 
parts thereon, or for forming of a solder layer on an electronic part. */ ] ~ \ \' f . .'f 

BACKGROUND OF T HE INVENTION ^ ^ 

io in recent years, printed circuit boards (also referred to' as printed boards) w^re developed .which 
comprise an insulating substrate- such as a plastic substrate (including film),, a ceramic substrate, or a metal 
substrate^ccated with a plastic or other substahcei and an 'electronic circuit formed thereon; and a technique 
of soldering an electronic part such as an I C element, semiconductor chip, Yesistor, or capacitor to the 
circuit surface of such a printed board to constitute an electronic device is being wjdely employed., , 

75 In producing the above-described circuit device having electronic parts mounted thereon, the ordinary 
method for soldering a lead terminal of the electronic part to a predetermined pad of the circuit comprises 
forming a -fhih" solder layer beforehand on either or both of the pad and i the lead terminal, pbsltibhing the 
electronic part, arid then melting (ref lowing) the thin solder layer(s) to solder the electronic part on the 
circuit . ' ■ ■ • / ' ;;. ;^' : ; 

20 For the formation of fhe* solder circuit (thin solSer layer); suCh^methbds as plating, dipping (immersion) 
in a solder bath, arid printing of a solder powder paste have been employed. However, as the trend toward, 
the increase in mounting density, solder circuits have been required; to have even finer patterns and there 
also are desires for irriproverrierits in working efficiency and on-specification rate and for "circuit pattern 
miniaturization. It is, therefore, becoming difficult to cope with these Requirements with the above methods. * 

25 Ariiong those conventional methods, the plating method is applicable for formation of spider circuits 
having highly precise and fine patterns. 

The plating method is classified into electroplating and electroiess plating. Use of electroplating, 
however, encounters difficulties in attaining electrical conductivity because, in actual printed circuit boards, 
the parts In which solder circuits' are to be formed are present independently from the circuit parts in most 

30 cases. Oh the other hand, electroiess plating has a technical problem that it is difficult to obtain a thick 
solder layer having a thickness necessary in practical use, although the problem concerning electrical 
conductivity- in the i electroplating is overcome. " ; ^ ,V , <■/ ~ 

A method of electrostatically applying flux-coated solder powder particles on "a circuit part ha^ been 1 
proposed in JP-A-3-50853. (The term "JP-A" as used herein means an "unexamined published Japanese 

36 patent application".) However, this method is still unable to easily produce a high-accuracy fine pattern. 

Another method for the solder circuit formation has been proposed in JP-A-£ 10694, which comprises 
applying a flux on^a circuit part by printing/ adhering a powdered solder to the flux-printed part, matting the 
solder by heating it to a temperature not lower than the melting point of the solder, and then blowing a gas 
on the solder melt to level it to thereby form a sdldeT circuit This rhethod is disadvantageous jnjhat a high 

40 degree of skill is required because high-precision printing of a flux on a pad is difficult and in addition there 
is a fear of bridging between patterns spaced at a minute gap during the leveling of the solder melt 

Also in the case where a solder coat (solder layer) is formed, on a lead terminal of an electronic part, 
there are the same technical problems as those in the formation of ^ bolder dfcuits. 

As a result of extensive studies made in order to improve the precision of solder patterns which are 

46 required to be fine, it has been'found that the plating method, which has attained the highest p/ecision, still 
has several jproblems and his to be improved in working efficiency and other respects. 

- .-.»••■ ...... 

SUMMARY OF THE INVENTION ~ u . '. / , ' 

so An object of the present invention is to provide a method of efficiently forming a precise, fine, bridge- 
free solder film pattern on a metallic circuit or on an exposed metal of an electronic part by a simple 
procedure without the necessity of troublesome operations such as positioning. 

It has been found that a certain chelate compound acts on an exposed metallic surface to render it 
tacky, which makes it possible to precisely adhere a powdered solder only to the resulting tacky surface. 

ss The present invention has been attained by the above discovery. That is, the present invention is a method 
for forming a solder film, which comprises selectively imparting tackiness to only an exposed metallic part 
of a printed circuit board or electronic part by means of a tacky layer-forming solution containing at least 
one compound (tackiness-imparting compound) selected from benzotriazole derivatives, naphthotriazole 
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derivatives, imidazole derivatives, benzoimidazole derivatives, mercaptobenzothiazole derivatives, ben- 
zothiazole thiofatty acid derivatives, and triazine derivatives, adhering a powdered solderrto 1h§j resutting 
tacky part, and then melting the solder by heating to form a solder film on the part. 



BRIEF DbSfcRIPTiPN ft.F THE DRAWINGS >. , 



Fig. f is a 'diagrammatic view illustrating a^older-adbering technique, m ^hich^ a printedigireMrfrbQard -ist y. 
placed on a solder powder layer and a solder powder is allowed to adhere to the printed board while a 
solder powder is being fed. : ^- vr r «---r ; 

Fig. 2 is a diagrammatic view illustrating a solder-adhering technique" ih~wh!cfF a ^raeTpowder is 
allowed, to adhere whil§^ sold^ powder J?yer is being^rnovpd. 
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thrurfeajnto a soider' i5owd§r layer which is teing shaked by a vibrator. 
DETAILED DEgCp lpyj 



&Srj^pies gf prirrtpd circuft^oacfo 4% wjiich^ I .present jnver^f^i, can be, applied in£judp# single-?ided 
printed circuit £6arc£ a double-^^> M rj^^rc^it board, a!muttilay,eredt printed ^jrqu^l^aiA prr9 fle^Wfr 
20 printed circuit board; each comprising a substrate obtained by iaminating a metal plate to. e.g!, a plastic ., 

c$ramic^ase,,oran insulated; 
j * circuit 4Q&ng& thereon. - f . 

Further, the printec) circuit board may v be;o|ie ^onrjprisipg a substrate in^continuou^sheet.fprm.and oluraKty i - 
of circuits m^endeptly formed thereon, E^mpl^.^reof include a circuit bo^jd pjrt^d fyy Upjnating ^ 
25 foil otf 'highly' ramJyctiw^ m ^ v,'^^^^ ft^^^^'PP^if?^ p,n > P^^ i( fe 

film. with, an adhesive and further J^iriating ^' photpsena'tive rgsin Wra.fus. a s resist,/folio^^^y r Jight, 
expdsurerdevello^ment'and etching to form plurality of circuits, and a cSrcui^boa^d p^rjed by directly 
printing^plurality of circuits on a.th 9 rrnQ R te§fi£t]lm Jn ,^,^ cv ^. ,^Z[ £! ^^^ J^^; Ifr 
Mefel. for use jn^drcuit formation >^^^|^r in^ryiQ^ paf^s^^^^gh popf^er ji^^^ most suitable metallic 
30 mat^ffel* tor trie fepkine^-impar^np, cgr^oynd to 'be^u^jd Jrvthjs invention, i.^'|tenzotriazole ^ derivatives^ . 
naphtii<^ 4^JV^s L ^pzb|mjdazola .deriyativ^s, Tnercapto^enzothiazolei jde-. 

rivatjyes, , benz6tfi|^ole > deriyatiyes, etc^ Jtm Qircuit-fgrming. metal isJnot . • 

limited to copper and may be other metals, such as gold, silver, tin, nickpj, tungs^p r |ead, ; oopper ^loys^r 
(e.g., Cu-P) and solder. The metals. pJtherjhan r copMr tend to shpvy, poor-twnSability ^wlth ^tackiness-. 

35 imparting dompound, as compared to ,cobper. , H - rv ,'sr t c- ~. r 

The metficKr of the. present mv§ntion^ ^ also ,applicabie to mJir^ry eleptronip parts requiraJ to be 
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QFF ^f iWj^^rfflP W^? m ^ d P^>- e^ c ^vc-i _ - 

40 MeW constitcmng a leadfrar^e|}f .sju^ ^n e^^pniQ,p^i js, in.rnqst^cases, ^oy^g (40^ nickel and 

60% iron) 1 ^^i^^^^^i^^ ^^ h ^f4e^M^ l^tecjajs, like ^oppeVj are suitable jor Jfie 

tackih^s-imparting cbmf^wrMi tp^be^^d jn, ^Jhjydh^J^ lead irarnej not 

limited to these ; materiais and m^lbie om^, r .su5Jhras copper ^d gbpper ^oys?(e.g.^Ni-Cu) # Furthe^, tipi 

part t3 f be tbatelf with a soider may &e a| a ofjy. mejalljc partpr^may :'hja a parj ftherecrfi ; nf S V p " J w 6 

45 Preferred^examples o^the >dcihe§f|mpfrt be jused (n the p^e^^r^ntion^hjc*^ 

acts 'oh ^ v metal to deyefqp k teckipess\ jncjiide B^nzQtfia^ofe 4§rivative^ r^pr^pwfTte(4 PX Jomu\^ . , 

naphth^tri^dle^rivative</e^^ 

benzoimidazole derivatives represented by forrhuia' (4), mercaptobenzothiazole derivatives represented by 
formula (5), benzothiazole thiofatty acid derivatives represented by formula (B^iar^jlrjazinejderivativ^ r 
50 represented by formula (7): - — - — — 
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(wherein R 2 and R3 each represents hydrogen atom or an alkyl group) 
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(wherein FU represents an alkyl group and Rs represents hydrogen atom lor an ialkyi-groupy 
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(wherein Re represents an alkyl group or an alky rthio group and R7 1 represents hydrogen atom or an 
substituent at the 4r or 5-position) * " : : 



alky! 
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(wherein FU represents hydrogen atom or an alkyl group) 
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(6) 



(wherein Rs and Rio each represents hydrogen atom or an aikyl group) 
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20 (wherein Ri 1 is either 
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^12 
*13 



^ r 



or -NHRu, where R12. Rn. and Ru each represents an alky I group or an alkyiene group, and M represents 
an alkali metal (e.g., Na, K, Li) or hydrogen atom). w "j, ~* — * " 

In the benzotriazole derivatives represented by formula (1); R1 may be a hydrogen atom but higher 
tackiness is generally obtained when Ri is an alkyl group having 8 br- more carbon atoms. 

In the imidazole derivatives and benzoimidazole derivatives represented by formulae (3) and (4), 
respectively, R4, R5, Re, and R7 each is preferably an alkyl or alkylthio group having 8 or more carbon 
atoms because such groups ; generally bring, about hjgherrteekirjess. ; ^ - .y v -*■- 

In the benzothiazole thSofatty acid derivatives represented by formula (6), Rio preferably has 1 or 2 
carbon atoms. 

Further, in the triazine derivatives represented by formula (%Ri2, Rn, and Ru each preferably has 8 
or more carbon atoms. ^ . — '* ^ - 

At least one of the tackiness-imparting compounds \§ dissolve^ in .water, k is- preferred that this solution 
(hereafter referred to as "a tackylayer-forming solution •) be used after being rendeYed acidic (i.e., pH < 7), 
more preferably slightly acidic with a pH of about 3 to 4. In the case where the exposed metal to be treated 
is copper, an inorganic acid such as hydrochloric acid, sulfuric acid, nitric abid, or phosphoric acid may be 
used for the purpose. Organic acids such as formic acid, acetic acid, propionic acid, malic acid, oxalic acid, 
malonic^acjd, succinic acid, and t^ric.a\dd may ^tlso-b.© used. ^ ;f - lC - . i". 

Although the concentration of the tackiness-imparting compound in the solution is, not strictly limited, it 
is suitably regulated according to the solubility of the compound and use conditions. The preferred range of 
the concentration is from 0.05 to 20% by weight since such solutions are easy to use. When the 
concentration is less than 0.05 % by weight, formation of a thin tacky fiim'tends to be insufficient. 

The treatment for imparting tackiness is conducted- either by applying the solution on the exposed 
metallic part on which a solder film is to be formed or by immersing! that metallfc^parfln the solution. In the 
treatment, a temperature slightly higher than room temperature enables formation of a tacky layer at a 
moderate rate in a large amount. Although the temperature for the treatment is not particularly limited 
because it varies depending on the concentration of the tackiness-imparting compound, the kind of the 
metal, etc., the preferred range thereof is generally from 30 to 60 The immersion time- is. not particularly 
limited, but it is preferable from the standpoint of working efficiency that other conditions be controlled so 
as to regulate the immersion time within the range of from 5 seconds to 5 minutes. In this case, it is 
preferred to use a tacky layer-forming solution containing copper ions in an amount of 100 to 2,000 ppm 
(by weight), desirably 100 to 1,000 ppm, because use of this solution improves the efficiency of tacky layer 
formation, i.e., the rate of the layer formation, the amount of the layer, etc. 
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Before the printed circuit board is subjected to treatment with the tacky iayetforming solution, only the 
metallic circuit part on whielv a colder circuit is to be formed is kept in an exposed state, with the other 
metallic, circuit' part being- covered with a resist or other material. In the case * where the whole of an 
electronic part js ; immersed , ; in the tacky layer-forming jsolution, theometalHc part other than the part on which 

s a solder film is formed - 

Upon the immersion in or coating with the solution containing the tackiness-imparting compound 
described above,: the cpmppund adheres toihe exposed metallic surface to render the surface tack'yC After 
water-washing and drying, a printed circuit board or^metallic part in which the exposed metallic -surface is 
tacky is obtained. A solder powder, is 'Sprinkled over the tacky surface to allow the solder poVvder to adhere 

to thereto and ; the excess solder; powder is removed.- Thereafter, the adherent solder powder 'is melted and 
leveled; by treating -to thereby form a solder film. The thickness of the solder film is preferably from 1 to 200 
urn while it varies depending upon use conditions of the solder film. 

H the spldercfilm tfhus formed has a thickness below a Tequired level, 1 the thickness of the solder lilm 
(especially orv a metal other than copper) can be increased to the desired level by conducting the treatment 

ts with the ; tacky '-layer-forming solution two or more times ^ since the tacky layer-forming solution imparts 
tackiness also to solder surfaces though this tackiness is weaker than that imparted to copper. 

For adhering a powdered solder to the ? tacky surface, various ^methods may be used. Examples thereof 
include a. mask method in which a solder powder is allowed to adhere through a mask having an opening; a 
spray method in. which 5 a solder powder is sprayed over the whole of an exposed metallic surface having 

20 the tacky surface and the unnecessary solder powder is then removed - a ftuidized bed method in which the 
printed board having the, tacky surface is passed through a tank in which a solder powder Is suspended; 
and a roller method in which a solder powder layer formed on a tacky roller or mesh roller is brought into 
contact with the printed board; ; > ^ T ' : '--^ ■ < 

One example? of simple methods for adhesion: comprises holding the printed circuit board having a 

25 tacky surface on the exposed metallic surface. on a< slant, and dropping a Solder powder from' above little by 
little. The appropriate range of the slant' angle of the exposed metallic Surface is from 10 to 85 degrees, 
preferably from 20 to 75:. degrees, with the normal line. The slant angle below* W degrees is undesirable 
because the surface partly remains exposed with no solder powder adherent thereto, while the slant angle 
above 85 degrees js undesirable; in that a solder powder i$ unlikely to fall Off. T * i ; 1 . 

30 It is preferable that the exposed- metallic surface having a tacky surface be vibrated in order to densely 
adhere the solder powder. This loch ni que is particularly effective in forming a solder film on a through-hole 
part or on the exposed metallic circuits; of a double^sided printed circuit board: In one< embodiment of this 
technique, the exposed metallic surface having a tacky surface is buried in a solder powder and the printed 
board is transferred in a vibratory conveyor. -K - ' ; 

35 The amplitude of the vibration for the adhesion of solder ponder may be from 0.1 to 20 : rnm. However, 
in the case of transferring the printed circuit board by means of vibration as^nbwn in Fig. 2, the amplitude^ 
is preferably from d to 10 mm: The frequency may be from ^f00-tb 3;000 cpm (cycle per minute); and 
preferably from 500 to 1,500 cpm. The effective range* of the vibratiohaf angle" (from the horizontal) is from 0 
to 90 degrees. In the case of transferring the printed board by means of vibration as shown in Fig. % the 

40 preferred range thereof Js from 30 to.60 degrees.^ ^ 

In the case where the printed circuit board has a tackiness-imparted metallic circuit on one side thereof, 
a solder powder is fed to the printed board with the circuit side facing upward, and the printed board is 
vibrated to densely adhere the solder powder to the tacky part without forming a void or other defects. If it 
is desired to continuously conduct the above method, this" may be accomplished as follows. The printed 

45 circuit board is. placed on a vibratory floor and the floor is moved, or the printed board is placed on a slant 
floor and the floor is vibrated. A solder powder is continuously fed to the tackiness-imparted part of the 
printed board, which is kept moving along with the solder 4 powder, thereby densely adhering the solder 
powder by means of vibration. ^ c J ' Srv- : . c 

In me case where the printed circuit board has a tackiness-imparted metallic circuit in 1 a through-hole 

50 part thereof or on both sides thereof, the printed circuit board is placed on a solder powder layer and the 
circuit board; is vibrated while a solder powder is being fed to the upper side thereof. If it is desired to 
continuously conduct ttie above method, this may be accomplished by placing the printed circuit board on 
a solder powder layer formed on a slant floor and a vibration is applied in a slant direction to vibrate the ? 
solder layer. ^ • ' : 

55 By thus bringing the printed circuit board into contact with a solder powder layer with vibration, the 
solder powder can be most densely adhered to the tacky surface. : 

Methods for practicing the above are explained below with reference to the Figures. 
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in Figs. 1 and 2, numeral 1 denotes a printed circuit board which has a through-hole part or to which 
tackiness has been nmparted at^exposed metallic^circuft partsjon both sides 3herecff.~This printed %oafrd is 
placeo 1 on a. ^lder powder: layer 3 onra vjbFator^ 'and is vibrated^whlle -tf'solder powdef 2~ Is . being fed 
thereto frorrvabovei thereJby densely fadhering;theisolder powder. The vil»atioft=may be3h any^ot^e^fical 
5 directienva -horizontal direction (rectprocatingror circulat rnot{<»i)^and:a Planting ^rtfcal^direclidn^WKen^d ' 
solder layer is to be moved in 1 one- direction, the wholecaa be amoved "smdotnly by Keying ^e^flobr oblique 
and apRlyin^e vitMptiporin ^stofog ^rti^dKBCtion/ - t rtr.' ■ k :- v, n\ k . ,- tt«i ^ i: : . 

By conducting; tfie treatment .described abov6 f >isolder particles tl 4 carr beMjen6ely 'adhefred W a^acky 
layer -A3 fpjniejd.bvtft ( e taQltfness-impartinG/ compound on the surface ot^e^thrdugh-fiole^par^t^ftugTi which — 
70 copper circuits 13 an t>o#b$jdesr of an insulating substrate? t1 arevconnected.^as'shown In'Fig. 5. n«£ *\r - 
Th%rnateria| pj the .sojder powder can be arbitrarHy selectedraccording to UiSe^1r^m' €iutec^^ §ilver- 
contajnjng^ an^b^rnjuthrcontaining , solders and other; solders. The solder powder preferably has ^dtarnete? 
of from 1 to 500 urn. r 'i: >c - yX *o ir.o;Ti u ^:./-;^ ;^it J c« 

rt isiprefefred to cp^r the, syrface. of the^solder.powdehwith a resih composition containing a^'sirV or a 
75 rosin : derivative e . as ar^ : essential j component and' further containing at least-one^df a Carboxylic? ac1oV ,! an j 
amine, an_ amine sajt, and a wax v fc^cause the thjus^coated solder powder shows 'JmpoDve^l reflow pwjsen^ies- * 
and in turn, improve$E>trie_xelia^ .c~i>c. J - - \ u - ** --o? ' o-ia , . ^ , 

Examples of th&jp$if& ^erivative-thaJLcan be ..used as ah essentiatecomponent df *thtf>resin ^orhpo^itioiv 
inclucje hydrogenated rgsjns, dispropqrtiqnajed resins, polymerized rosins, jfosins Tnodified* with maleife acid, 
20 aldehyp;ermodifiedj/osina^ rosin esters.rand rosin^modifiejl phenolic resins. The rosin or- rosin derivative Is » 
an essen^aj, ingredient for enabling .the solder ipatttcJe surfaces 4o ; impart a. film-Jorroingiabilityi rf'the- fosirv ^ 
amount is toa small, £tese effects arerreduced^Jfca rosin Isrused alone; cefiowcoffhe seldet powder ^itoe^ 
not prppeed sjnoothly: ^ - •' ^ T,c ' : : M ^:»cc « rtomv- y. zw*r\ \eUc-\ ■■ r. 

For the purpose of improving reflow properties, at least one of a carboxylic actd^an amine; art amrnd — • 
25 salt, and a wax is^added to the rosirv accprding : to one i prjBfeTOd.embodiment Dtthe ^ presentHnvention)c>:e aaO 

The. car(?oxylic : acid, which has a qarbpxyl group , is ^ot limited in carbohr:number;^tc n andrexamptes { * ' 
thereof, in^ude jD/qpionic acid, caprylip acid, lauryt acid, stearic acid,' acetic add^adipie acid; citric =actd~« 
malic <agid, rn3lejc ? acjd, ang; oxalic acid- l^Qi suitable amount of the^aeid to ba^ddedis from 14oit)*/o .by 
weight lf n jj is, mpre. than 10% by ; weight.jtke acid, may cause corrosion otthe circuit conductor. er; 
30 Examples of the amine or amine jsaft ipclude.tmethylamine, ethyiamine, rbutyiamine/ isopropylamine, B\r. 
cyclor^exylamir^e, rnonoQtha^olQmine, diethanojarjijne, Jriethanglamine, or a tiydrochloric acid isait or; bromic >■■ 
acid s.att ( .ther ; eof. ;The; 1 suitable; arnpun^of ttiQ amine or amine salt to.) be added1is1rom"0.1'ta 5% by 1 weight. <^ 
If the amount exceeds 6% by, weight an ipnic residue remaiofcin art increased amount after, reflow^ e r nc * 
As |he wax^car§aubja,wax r a^^ 
35 of from 0.5 to 5% by weight. If the amount exceeds 5% by weight, the adhesion effect Is impaired. » * ^ ' 
The^^carbpxyiipracid, amin^, aminei; salt, jand wax .may be used,ak»ie or may be used In combination 
of two Qf iipore thereof. Py.iuse pfi these., reflow. pfoperges can ba improved, making ft^possibie^tb^orm^a 
precise i^and fine pattern. 3 It- js.tprefe/able that the -ream composition ^be fGErnfulated io as to:have,isuch 
propertie^ras a softeninjg^ ppintt of ^ 50 f Ce <?r ripwec and -an < ac|d value of v 5Dr or higher/: If ^heosdffehing pojnt 
40 thereolis above 150%G pr if \)ne a^MaH^^he^of [s belaw, 5G;:smpotH reflow tnay'nol be^attairied. ^ 

A preferred example of the resin composition comprises 89-97% by: weight .of the rosin component, 2- ■ ■ 
8% by^wejght of. the cairboxyHc ^cid fel ^.t^ 4%>by; we,ight:Qif ,ibe amine or amina" salt? 'and 0.5-1.5% fey ' : 
weight pf the. wax.,, r - --v — * •• xs.^. r .. r*z< ' zr. i. ' i. •• jw^ro i 

With the- resin cQmposition thus;prepared^the^ surface,. of solder powder is; covered? at a thickness^ ot : 
45 0.05 to jjpi u.rtv As a covering methpdi ^ ordinary :technique such as spray drying can be .used. Too large r . z 
amount #f the^resia composition, resets jn jncrease in the amount of. ionic residues, and thus is > not r. ix^ 
preferejd- K r ~. - 6 5 , I-:;- r ,j . wl.z ' x.-y f ..: * .-:::it cy * 

Use>ot^a flne sp)der .powder fpr^ ^fpjr^iog a solder circuit on a printed circuit-. boattf . has aafnerit that at : 
highly precise and fine pattern can be formed, but has a problem that the area of solder powder surf ade ^ 
50 that is subiect to ox|dation is iarge. In -the case where a: ?Qlder powder<;ontaining a large amount ofoxidais • 
used, the adver^ f ffect of the oxide film can be elinoinated by using a flux; thereby 1o enhance the bonding 
strength of tbe^qlder. However, jwhen * flux is applied : on extremely fme^ patterns .of ^solder powder, the . 
solder patterns are apt to toe, damaged, so that^otpnlyi§Q|der bridging tends to; occur between fine patterns 
in the solder-coated printed board -pbtaineck but ^ -aij^o fluctuations in solder film Ihickness may be 
55 experienced. In such a case, the solder particle pattern adherent to the tacky surface may be fixed by . 
heating. This technique is preferred because it enables the application of a flux to be conducted without 
damaging the solder pattern. Illustratively stated, after a solder powder is adhered to the tacky surface, the 
adhered solder powder is heat-treated at a temperature of 1 00 to 250 * C for a period of 5 to 60 seconds, for 
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example, at 160* C for 30 seconds or 180 *C for 10 seconds, under such conditions as not to melt the, 
solder. Thereafter, a flux is applied, and the solder powder is then melted and leveled to form a solder film. 

In this case, even when the eutectic solder, which has a melting point of 183* C, is heated to a 
temperature above the nteltlng point, the' solder powder can be fixed without being rnelted as lorig as the 

5 heating tifne is short, probably because the surface of the solder powder is tovered with ah oxide film. In 
general, i lower heat-fixing temperature necessitates a longer; heating tirhe and a higher fleat-fixing 
temperature riecessitates a shorter heating time; it is necessary to select conditions that do not melt the 
solder powder. If the heat-fixing temperature is below 100* C, a sufficient effect is difficult to obtain even 
when the heating time is long. On the other hand, in the heat treatment at above 250 'C, oxidation of the 

70 surface of the solder powder proceeds, causing a trouble in melting and bonding. It is, therefore, desired to 
avoid prolonged heat treatment at a high temperature. The flux to be used is. not particularly limited as long 
as it is suited to the solder powder used. Preferred is a chlorine-free flux such as a' rosin : based f lux. 

After application of' a flux, the solder powder is melted with, e.g., a teflow furnace, whereby a highly 
precise and fine sblder film which is free from a sblder bridge and has a uniform thickness ; can be formed 

is on the exposed metallic surface. 

The present invention is based on a completely novel technique developed for solder film formation on 
only a predetermined part of a metallic surface, which technique comprises imparting tackiness to the 
exposed metallic pah in which a solder circuit is to be formed and then adhering a solder powder thereto to, 
thereby Iforrh a precise ^%ne 7 soldw r film'patterri: / - . ' 

20 Adcording to the present invention, it has also becorne possible to form a tacky substance on only an s 
exposed metallic surface b^a chemical^ the surface is imfnersed in or coated with a tacky 

layer-forming solution containing a tackiness-imparting compound and to adhere a solder powder to the 
tacky surface to thereby form a solder film. 

Although the mechanism of the above-described reaction has not been fully elucidated, it is thought that 

25 the metal and the tackiness-imparting compound of the present invention form a chelate compound showing 
tackiness. ' ~' r ; ; :; ; : ; ' ; . ..,/ ^\ ;/"'.. j. .,./. 

Since the thus ^ formed tacky substance 3 deposits on only alo ^bsed metallic surface (e.g., a pad pf a . 
solder circuit), there is no need of conducting positioning for tacky substance deposition and it has become 
possible to sufficiently cope with the trend toward circuit pitch reduction. 

30 Furthermore, since a solder is adhered to this tacky substance in the present method, the formation of a 
bridge can be prevented by selecting an appropriate solder particle size and, hence, a fine solder film , 
pattern can be easily formed, unlike the printing method which employs" a 1 sojder powder paste ^s &n irijc 

The present invention will be explained below in more d^taT by reference to the following Examples, 
but the invention is not cbnstrued as being- limited thereto. " . v 

EXAMPLE 1 

A 2% by weight aqueous solution of an imidazole compound represented by formula (3), wherein the t 
alkyl group of ft was CWKfea and Ffc was a hydrogen atom, Was pH-adjusted to about 4 with acetic acid, 

40 giving a tacky layer-forming solution! 1 This aqueous solution was heated to 40 and a copqer-clad, single- 
sided, frexible : pnnted circuit board which had been' pretreated with an aqueous hydrochloric acid solution' 
and had a pitch of 0.3 mm was immersed in the tacky layer-forming solution for 3 minutes to form a tacky 
substance. r . 
The resulting printed circuit board was then washed with water and dried. It was ascertained thereafter 

45 that the tacky substance had deposited precisely on the pads only. An eutectic solder powder haying- an 
average 'particle diameter of 'about 40 um was sprinkled over the dry printed cirpujt bpard, whiqh was then 
lightly brushed to thereby adhere the solder powder selectively to the tacky substance parts. Thereafter, the 
solder powder was melted in a 240 *C oven. As a result, a thin eutectic solder layer having a thickness of 
about 20 um was formed with high precision on the exposed copper circuit parts. 

so " 
EXAMPLE 2 " — 

The same procedures as in Example 1 were conducted except that copper ions were added at a 
concentration of 200 ppm, the concentration of the tackiness-imparting compound used in Example 1 was 
55 changed to 0.5% by weight, and the immersion time was changed to 30 seconds. Despite the lower 
imidazole compound concentration and the shorter immersion time than those in Example 1, the formation . 
of a tacky layer' was on a level satisfactory for Sblder particle adhesion, and a thin eutectic solder layer 
having a thickness of about 20 um and almost the same as that in Example 1 was formed with high 
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30 



50 



r» 1 



precision. 



EXAMPLE 3 , , ; c< V &k .y tv *>• - . bi vd.^cui a 'i £ ,v^=f:; 

- ;: :r . : .j, : »-:i?;er. *t v .TOt^ fieri* v : \*e , = 5Hi n 

5 The same prgce^ujres as lib Exacppf^, 1 w^^conducted^except 0^% c by^ight^u^ftus ; spkitipn 

of a benzoimia^bfp'cbmpofind repV^sjented by Jo/mula (4), wherejn fV waSfjGsHu ancj^ was./a j&ydrqgsp 

atom, 1 was. .use'd^ Jpn4 that,.? co^^i^w si^le?8ided.. flexible printed .circuit bpar^.^chts^d tout-*- 

pretre^tep^ within So^epus Kyq^cochl^riq ^cid spUition and had^a pitch ;f ot 0^ mm w^^seo^The sojder 

circuit^us^p)^^ pitch; 6 v ^ r ,r ' ^ *! .*. 

EXAMPLE 4 Kr ,. ,. f, — , '.j . v , - £"\ ~vi ->r;t 1 

The same procedures r as c ip Esampl^ ; 3 werp conducted except that a v^n^oimidwo^e, Gorpppunct ; 
represented by formula >^G^gP^|t l^lp «^ biityltWo group ancLR/ ( was a bydrogen'ajom) w^ussd.^a/i 
75 result aVioj^ ^IrcuitWvinga pitc6 L o^.p.2S mm e was obtained as in. Example; 3.-. , : 

VU i A r-*QTi I TVv i 



EXAMPLE 5 r^.r.u i -;:.-..t^? i ai "» 'if iv/ r HI 



A tacky layer-forming solution ^ P^P^^^V pH^djuftirig .a 0^% by wejght : aqirepwL.solirtioa of 5- r 
20 lauryl-benzotriazole (a compound of formula (1)) to about 3 it) /the presence, of^sutfuric j?cid ^nd wthyl < 
alcohol. This solution was heated to^SO/C, jnfljkie jSubsequ^njt^prQ.ceflur^ w^jfe cgnc^cte^4^the ( same 
manner as in ^xampfe 1. As a resurt^ r § s^^sfictory j circuit w.a$^obte|i^U^in J^amplQ 1 ^ z ,^jz M'-sw - 



EXAMPLE 6 I ,^j : 3 :7 ry ycow;; oj t je^-e 

A tacky layer-forming solution was p/eparecj t by pH-adjusting a 02% by.^eight ap^iJWUS^ 
butyl-2-mercaptbbenzothiazole (a compound of formula (5)j to about 4 in the presence of methyl alcohol -. 
and triethanolamine. Using this aqueous solution, j|he same procedures^as^n £xamp^e f 5 wer^conjducgQd. As . 
a result, a satisfactory circuit was obtained as i in Iptampje 1 . _ T . > J' c , >; -,**v ^, 



A ti^cky layer-forming solution was ."prepared by pH-adjusting s/Q*59^ by weight aqueous solutiQn oJ 4^ ... 
methyl-naiihtnbtrilazdie j[a cpmjx)un^ ' 6i " tprm^^) tp aboijf ^a Jn s j^ie presence ^iOf^ sulfuric^ acid, r 
35 triethariblamfnis, and methanol. Using this aqueous solution, j|h^ f s^me procedures ^ In. Examplf J5 . were t; .. 
conducted to obtain good results as in Example 1. 

EXAMPLE 8 ' 

40 A tacky; layer-forming solutiqn was prepared by ftH-^djusting & Q.5^> b^ weight a^ueous^ solution of 2- : 
[2-(benzomiazo1^ 6| ^ormuJj|"(p)|j|p abou^ 4 in.^presenc£ qf me^iar^oL^ .. 

Using this aqueous 's&lutidn, tne sam . t ; 

as in Example 1. 1 ~'\ ? " ^ n , a - ... „ 

*V - . ' ' ' h';. or. v.. -. ;. -9 - J .» ■■ ■ •• • - -■• •■■ 

45 EXAMPLE 9 * . . ... .... . . . / 

P- .. . . - . . - c -. t .- - ti - >' ■ • 

A 0.5% aqueous solution t 6f monosodium salt represented by 

formula (7),'Wher6in Ri i was a diisooctyl^jno/grpup ; 



, - ■il"0 - i •" ' S _ ' "f 

■-.>' r* - v -* ' r :..-.v . 0' 



( _ N -iso-C 8 H 17 ) 

N iso-C B H X7 , - 

55 and M was Na, was heated to 80 * C to obtain a treating solution for tacky layer formation. A printed board 
having a 0.3 mm-pitch exposed copper circuit parts for connection with a QFP (quad flat package) was 
immersed in the treating solution for 10 minutes, pulled up, washed with water, and then dried. As a result, 
only the exposed copper circuit part surfaces had developed tackiness. A solder powder having, a diameter 
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of 40 um was adhered to the tacky parts and then melted with a reflow furnace regulated to have a 
temperature,of 24&* C to thereby obtain a solder coat having an almost uniform thickness of about 20 Urn. 

EXAMPLE 1.0 ; *.c -i05:! • ' ^ 

A 0.5% aqueous solution of 6-oleylamincM,3,5-triazine-2,4-dithloi monosodium salt "represented by 
formula (7), wherein Rn was an oleylamino group (-NHCsHuCHsCHCsHi?) and M was Na, was heated.to . 
80 *C, giving a treating solution. The subsequent procedures were conducted in the same manner as in- 
Example 9. As a result, a satisfactory solder coat was obtained. 

70 vi *.»v ..-v .. f h ■• • • • , ■ .■ 

EXAMPLE 11 : V. £ ' ^ — , =■ ■ ~ ' ! '' s ■*'""•" ' , r 

A continuous sheet comprising a polyimide film substrate and a copper foil laminated thereto r was 
subjected to etching by an ordinary method to obtain a copper pattern. Thereafter, a polyimide film having - 

75 punched-out openings corresponding to the parts to be solder-coated was positioned on and laminated to 
the copper pattern with arv adhesive. The continuous Sheet thus obtained was subjected to a pretreatment in 
which the exposed copper Mparts were lightly etched by an ordinary rrtethpd. the pretreated sheet was then 
treated by passing it, over a period of 30 seconds, through a 50 # G bath of a 1 % by weight aqueous acetic 
acid solution of 2-uhdecylimida2dle 'that forms a chelate compound with cbpper metal which isolution had 

20 been pH-adjusted to about 4 with acetic acid. The resulting sheet was washed with water and dried to form 
a tacky layer of about 02 um thick selectively on the exposed copper surfaces. Thereafter, a solder powder 
having an average particle diameter Of 40 um was adhered to the tacky layer and melted in a reflow 
furnace. Thus, printed circuit boards having a solder coat of about 20 um thick were obtained as a 
continuous sheets r. -. ~:l ^ * T * ? 

25 In the case of ^patterns of the abbve-deseribed type, T,15d independent printed circuit boards were able 
to be obtained by the method of the invention- On- the'xoritinuobsr sheet substrate having an area 
corresponding to that necessary for obtaining 1 ,000 printed circuit boards by the conventional electroplating 
method in which dummy parts should be formed for electrical connection according to pattern arrangement. 
This shows that 15% extra printed circuit boards can be produced, so that a production cost of ttra printed* . 

30 circuit can be reduced. : 



EXAMPLE 12 



A 2% by weight aqueous solution of an imidazole compound represented by formula (3), wherein the 
35 alkyl group of FU was C11H23 and R5 was a hydrogen atom, was pH-adjusted to about 4 with acetic acid, 

giving a tacky layer-forming solution. This aqueous solution was heated to 40 *C. and a QFP which had . 

been pretreated with an aqueous hydrochloric acid solution and had a pitch of 0.3 mm was immersed 

therein for 3 minutes to form a tacky substance. 

The resulting QFP "was then washed with water and dried. It was ascertained thereafter that the tacky r 
40 substance had deposited precisely on the lead frames only. An eutectic solder powder having an average 

particle diameter of 40 um was sprinkled over the dry QFP, which was then lightly brushed to thereby 

adhere the solder powder selectively to the tacky substances parts. Thereafter, the solder powder was 

melted in a 240* C oven. As a result, a thin eutectic solder layer having a thickness of about 20 um was . 

formed with high precision on the lead frames. ' 



EXAMPLE 13 



The <same procedures as in Example 12 were 'conducted except that copper ions were, added at a 
concentratioh^or200 pprh, the concentration of the tackiness-imparting compound used in Example 12 was 
so changed to -0.5^ by 'weight, and the immersion time was changed to 30 seconds, despite the lower 
imidazole compound ^ coneehtratibn and the shorter immersion time than those in Example 12, the formation 
of a tacky film "Was on a level satisfactory for solder particle adhesion, and a thin eutectic solder layer 
having a thickness of about 20 um and almost the same as that in Example 12 was formed with high 
precision. 

55 
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EXAMPLE 14 

vf' o 3 -jure ^ s r;:v, ;f >~ '.. <? ■ j*aJ 3+ ' • < 

the, same jgpee^ures as ^.Bf^^^ conducted, ^xpe^trlbat a : €£2%; by jweight aqueous 1 
solution of the benzoimidazole compound represented by formula (4), wherein Tk was CsHu and R 7 was a 
hydrogen atom, was used, and that a TAB (tape automated bonding) which had been pretreated With art 
aqueous hydrochloric acid solution and had a pitch of 0.25 mm was used. The solder coat thus obtained 



had suffiQi^J^ cpropd t wrth tfye 0.25-jpm pitch;. . 



EXAMPLE 1 5 . „_ ^ . , .a •■ ~- • - 1 \- «■> " n*y* A ~ '., '"• 1 



The same procedures as in Example 14 were conducted except for using a benzoimidazole compound 
represented by formula (4), wherein R6 was a butylthio group and R7 was a hydrogen atom. As a result, a 
highly precise and fine solder coat having a pitch of 0.25 mm was obtained as in Example 14. 

"*. , r:s -f.s no saw ?oq '■ - !! ' - ' " •oc.- 1 ?^ ^niusc - i^-- '.c-rir- . 

Atackyja^^ by, pH-a#usting, a 0J§,% by weight aqueous, solution of cftc.: 

lauryl^e^ egmpbun^f ^or^j^a (1^)). ^to c afwjut e iiti tte ^r^senc^ of , sulfuric acid and. methyl 

oondupted ^in the^same 

20 manner as in Example, T2. fi$\a resul^a saflsfactoty .solder coat wa^abtajned as Jn -£xampte,1£.: c rv ; 




V 



EXAMPLE 17 



A^tapky layer-forming solution was prepaflsd by pH-adjusting by wejght AqueQUs^rsolution of 5r . 

2s butyl-2-mercaptobenzothiazole (a compound of formula (5)) to about 4 in the presence of me^kaJconoi r 
and triethanolamjne. Using this^queous sojution,. the same ppo^eduresras i in gxa^pleiHitware co/iducteol - 
As a r|sult, a^sajti^a^ory sol^^^^ eni T , : v _ -i vc • --..r x> 

' ! ' i .-^jisj inline.-. - _i:.;:oi JioD. . J 'Jr Cv-U on.^istc*^ ci \'ia?.sj: 5n Js-c * ^ 

V \. try. -.c-ir-i-jiia f- te^i ^ .^.-j^nq n-o rS*:oi i vi*c q ^di 4 sri >.o.1s . 
A tacky layer-forming solution was prepared by pH-adjusting a 0.5% by weight aqueous, soMtocnof 4- \ 

methylnaphthotriazole (a compound of formula (2)) to about 3 in the presence of sulfuric acid, 

triethanolamine, and methanol. Using this aqueous solution, the same procedures as in Example 10*w0re v. 

conducted to obtain good results as in Example 12. 



0- « 



A tacky layer-forming solution wag p/egafBd ^ f(H; L a^s^pg a a5P/ P: 4?y weight ^qpeau^jsolujion of 2- 
[2-(berizdthiazoiyljtiio]pr6pionic acid (a compound of formula (6)) to^ ( aJbout 4 x ip.tii% presence of methanol. 
40 Using this solution,, the s|me prp9ed^^a5,in Example 16 were conduced to -obtain goodtje§uJts as in W 
Example 12. r , ,. ( . , . ,y c ,- :irv ^ i? ;/f ..^-^ -0 -i^r., ?. v; • 

EXAMPLE 20^ ^ ^ >? . ^ iy .v;-r,.T ,2tu,. , - • - air • 1 J-'? > "6? ^' - 

45 A 2% by weight aqueous solution of an imidazole compound represent^ by4ormul^c<3)i whe/eln ttie 
alkyl group of R* was C1 1 H23 and R5 was a hydrogen atom, was pH-adjustecf to about 4 with acetic acid, 
giving a solder tacky layer-forming solution. This aqueous solution was heated to 40 # C, and a coppec-cled, v 
double-sided printed board which had been pretreated with an aqueous hydrochloric acid solution and had 
through-hole parts and a pitch gf 0,3^mr^.wa^immersed in the tacky; layer-forming solution, fpr 3 minutes to, 
50 form a; tack^ ^ubs^nc:e % l)\e t reciting prirteff tw^J ' was then washed with water arid dried. A powdered" 
eirtectic soiaer^hayjng*^ was adhered to th/& printed board by the method 

shown in^Fip.T. ^>/esult, ;the^ adhered j5imultan§ousl^ on ^oth sides. Further, 

the solder powder was densely adhered alsp to tt^e inr^ar wall ol eaph through^hple haying a diameter of 0.3 
mm, as'illustrateifln Fig. 3. 
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EXAMPLE 21 , ;~ ' ^ - 



Tackiness, was- imparted to a copper foilnslad, double-sided printed board in the same manner as in 
Example 20. A powdered eutectic solder of 40 urn was then adhered by the method showri iri 1 Fig. 2 under 
conditions . of a frequency .of 1 OOxpm, an amplitude of 4 mm, and £ vibrational angle of 30 degrees? while 
the printed board was being moved in the same direction as the pbWder. As a result, the solder powder was ^ 
densely adhered to both, sides of the printed board. Further, the solder powder Was densely adhered also to 
the inner walls of. 0.3-mm through-holes. ^ - r,-^ : v ' J v ^ : A " 



w EXAMPLE 22 



A resin composition was prepared by mixing 93% by weight of rosin having a softening point of 100* C 
and an acid value of 120 with 5% by weight of caprylic acid, 1% by weight of cydbhexyiamine bromate, 
and 1% by weightcof carnauba wax. The surface r of eutectic solder powder having ah average particle 

75 diameter of 50 jxm was covered with this resin composition by a spray drying methbd at a thickness of 
about.Sum: .:-a---_.-? "r. -•- '-''^ »*-'' - ' ' 

Subsequently, a tacky layer-forming solution obtained by pH^djusflng a 2% fciy weight aqdepfisl 
solution of 2-uridecylimtdazole to about ^4 with acetic add was heated to 40 • C. A copper foit-dad, siriglen 
sided, flexible printed board which had been pretreated with an aqueous hydrochloric acid solution and had 

20 a pitch of 0.3 mm was immersed in the 1 tacky ^layer-forming solution for 3 minutes to'forrri a tacky 
substance. .:• »-:r ' " >>- : - ' • ^ •'- 1 - ' ir \ ' r ;V: \ 5 / - ! . 

The resulting- printed ^circuit board was then washed with water and dried. Thus, the tacky substance 
was deposited precisely on pads only. The coated eutectic solder powder obtained above was then 
sprinkled over the dry printed circuit board, and the excess solder powder was removed by lightly brushing 

25 the circuit board to thereby Attain Selective adhesion to the tacky parts 1 : Thus, a satisfactory solder powder 
pattern was obtained. 

The circuit board having this solder powder pattern thereof was heated in a 250 • C conveyor oven td 
melt and level the solder powder, thereby giving a satisfactory solder circuit pattern. 

This: solder circuit pattern thus obtained had a uniform solder film thickrtess of 30 urn: The contentrri- 
30 tion of residual ions was 8 ug TteCI/ inch 2 as determined Without washing. 



EXAMPLE 23 - M ^ ^ - ; 

A printed circuit board which was for connection with a 0.25 mm-pitch TAB and in which copper in the 
35 corresponding 0.25 mm-pitch copper pads had been exposed, Was immersed at 40 ° C for 30 seconds in a 
1% by weight aqueous solution of 2-dodecyKmidazole whose pH had been adjusted to about 4 With acetic 
acid. The resulting printed board was washed with water and dried to selectively form a tacky substance 
layer on the surfaces of the copper pads. An eutectic solder powder having an average particle diameter of, 
about 50 um was sprinkled over the printed circuit board, which was then lightly brushed thereby to Obtain 
40 a highly precise and fine solder- pattern in Which the solder poWder Was selectively adherent to the tacky ' 
substance parts,: -. -.: r-\s: : r ■?/> ■;■ - > ■"■ ■ - : - ' 

The resulting printed circuit board was heated at 170 *C for 30 seconds to fix the solder powd&r. 
Subsequently, a commercially available, rosin-based flux was applied and the printed board was then 
placed In a 230 'C reflow furnace for 1 minute to thereby melt the solder powder and form ar solder circuit 
45 Thus, a printed circuit board having the copper pad surfaces covered with a Highly precise arid fine solder' 
coat having a uniform thickness of 30 um was obtained. Printed boards thus obtained were randomly 
sampled to examine 50 samples for solder bridging. As a result, all the samples had no problem. 



EXAMPLE 24" • r : v - ■< ■ - ' 

...... - . zj ■ ■ ■ -.ry *«='*■ ' 

The same procedure as in Example 20 were conducted, 1 except that the circuit board was thrusted 
vertically into a solder powder layer which was being shaked by a vibrator under conditions of a frequency 
of 3.000 cpm, an amplitude of 1 mm, as shbWn in Fig. 4 wherein numerals 1, 3 and 4 denote a printed 
circuit board, a solder powder layer and a vibrator, respectively. As a result, the solder powder was densely J 
55 adhered on both sides and inner Walls of the printed board. 

The solder film-forming method according to the present invention is based on a principle utterly 
different from those in the conventional methods for solder film formation. That is, the method of this 
invention comprises simple procedures consisting only of immersing or coating the exposed metallic circuit 
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part(s) of a printed circuit board in or with a tacky layer-forming solution containing a specific tackiness- 
imparting compound to thereby impart tackiness to the exposed metallic circuit part(s), subsequently . 
adhering a solder powder to the solder circuit part(s), and then melting and leveling the solder powder. 
Thus, i^ has .bf^corne, ^possible 4o accurately forrn a -precis©: and fine-pattern without rthe^mcesstty ~df 
5 troubjepome operations ^such as , positioning^- cr:;.. nt j** ± .;• ;^<.<= ; ^ bsvi-tfos 

Furthermore,, since 4he solder film thus formed has no bridges, products fcan v :berobtafned fcta^ttfgh 
production efficiency, and a low, off-specfficafion rate.?- ^c:;>: ; vr', ^e\'' r :s« !jic.:< ! "-" 

While ihe invention has been described jrv j detail and with, reference to specific .embodiments thereof, it 
will be apparent to one skilled in the art that various changes and modifications can be made. therein 1 without 
10 departing from the spirit and scope thereof. 



r rr 



Claims 

1. A .method pf forming, a solder, ,ft!rp c whiph : comprises, selectively r miparting- feckiriess to only a 
76 pr^etermiqetd , , part of.. a, metallic surface of ; -an articje $by -means 1 ^ of a tacky -Jayer-f ormihg > soiutidri 

containing - at r least jpne cx>mpqunoV selegte^ from the- group consistingy of benzotriazole ^derivatives, 
naphthotriazoie derivatives, imidazole derivatives, benzoimidazole derivatives, mercaptobenzothiazote- 
derivatives, benzqthiazole thiofc^ derivatives; adhering a powdered^ 

solder, ta the resulting tec^parfcanjJ <then,mejting the spider by heating to thereby :form\ a solder- fHmr> 

2. The method as clairped in elajm 1 ic whejein tr^ adhered tQ tfm taeky part is fixed by * 
heating at a temperature of 100 to 250 • C for 5 to 60 seconds under such conditions as not to melt the c 
powdered solder, followed by applying a flux to4he^ftxed solderrand:theji)meltirtg the resultirtg solder : 
by heating tqthareby form asojder^film: v , ^ r >rr nc '^ot^, : c ;o -l* 

26 .... ^ . Vs t -cQ - r-k.: : ■ s ? vj rljraio u-vo y-s s*i? v: Si 

3. T^e v methpd r as claimed f .in claim l.-wberein the metallic surface is^nveJectries^ircuifrT ..ft *i - i 

.b". ' t" : ;v - v r. 

4. The.method as,claimed-in claim 1 .jWjjerein the^metalljo, surface }$c% tejminabpfvan eJetfronicpart; v ; 

5t-e- :iu.nb : f v Jo': >>:•;..:.:-' -*si g \c^M» .^c -vj c'/ ^ 

30 5. The method as claimed jn clai^m ; 1 ir whereui >the, pf)etallip : surface of ^n article's immersed *ln or coated 

with the tacky layer-forming solution.tc;. kg|pai1^J§cki|ie^8->tQ arpr8d^e^minectpar%. f sv Ar: v 

6. The method as claimed in claim 1, wherein the adhesion of a powdered solder is accomplished by 
placing the article having the tacky part in a fluidized bed in which a solder powder is suspended. 

7, T^ method as claimed in .clair^. J ..wherein tfw.. adhesion joi a - Rpwderecl-^olderr is accorhplisheth by- : 
burylns i tfig article^ having the.^actq/^par^ in a- spider , powder while transferring the artide in a vibratory 4 



. "T 



^r, . o r.-, :-:.!vsr > r^::. ;!f^..>. n\ T;qr»r, b i rSr:***' 



40 8- An . eleTctronip part .obtained by . a ipe.thpc^ whjph, comprises- selectivety imparting :tackin^ssf>to only a 
pr^|terrr|ih<ad part pf a. metallic surf age of- jan c article by^ means of a v tacky; layer-forming ■ solution 
containing at least one compound selected from the group consisting of benzotriazole derivatives^, 
naphthotriazoie derivatives, jmidazoler derivatives; benzoimidazole derivatives, mercaptobenzotbiazole 1 
derjyatjyesr berizothiazole ihiofatty ac^d ^derivatives, and triazine derivatives, adhering a .powdered 1 : 
solder Iq the^ resulting 'iai^^p^t .ani^,^rv.iine!ti t r { ig the solder by heating to thereby form a^ solder film; ? 
w^reip th© article^ dual, inl[ne package, a single inline package, a pin grid arrayj small online . 
r^ckage^a^a^ r - ; , , :\ \« . = 1 f\- 

9. The electronic part as claimed in claim 8, wherein the powdered solder adhered to the tacky part is 
50 fixed by heating at a temperature of 100 to 250 'C for 5 to 60 seconds under such conditions as odt to ; 

melt the powdered solder, followed by applying a flux to the fixed solder and then melting the resulting 
spider by gating to thereby form a solder film. tA . T : . rv -; *, f vi:^?c.c ^ ^ 

10. A printed circuit board obtained a method whicji comprises selectively imparting tackiness- to only a 1 
66 predetermined part of a metallic surface of an article, by means of a ^acky rlayer-forming solution 

containing at least one compound selected from the group .consisting of benzotriazole derivatives, 
naphthotriazoie derivatives, imidazole derivatives, benzoimidazole derivatives, mercaptobenzothiazole * 

derivative?, benzothiazole thiofatty acid derivatives, and triazine derivatives, adhering, a powdered 

, • « ..... - 
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solder to the resulting tacky part, and then melting the solder by heating to thereby form a solder film 

11. A printed circuit board as claimed in claim 10, wherein plurality of printed circuits are formed on a 
continuous sheet substrate. ■■■ I , ~ : 

5 

12. A solution for selectively imparting tackiness to a metallic surface, which is an acidic solution containing 
(i) 0.05 to 20% by weight of at least one compound selected from the group consisting of benzotriazole 
derivatives, naphthotriazole derivatives, 'IrhkJazgle deriyatrv^.ter^oimidazole derivatives, mercaptoben- 
zothiazole derivatives, benzothiazble thiofatty apid derivatives, antftriazine derivatives, and pi) 100 to 

w 2,000 ppm of copper ions. - - 

13. A solder powder which comprises solder particles whose surfaces" have been covered at a thickness of 
0.005 to 10 urn with a resin composition containing a rosin or a rosin derivative as an essential 
component and further containing at least one member selected from a carboxylic acid in an amount of 

is 1 to 10% by weight, an amine or an amine salt in an amount of 0.1 to 5% by weight, and a wax in an 
amount of 0.5 to 5% by weight 
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© Method of forming solder film. 

© A method of forming a solder film on a metallic 
surface such as a pad of a metallic circuit of a 
printed circuit board and a lead frame of electronic 
parts, which is capable of forming a precise and fine 
pattern and which comprises selectively imparting 
tackiness to only a predetermined part of the metal- 
lic surface by means of a tacky layer-forming solu- 
tion containing at least one compound selected from 
benzotriazole derivatives, naphthotriazole derivatives, 
imidazole derivatives, benzoimidazole derivatives, 



mercaptobenzothiazole derivatives, benzothiazole 
thiofatty acid derivatives, and triazine derivatives, 
adhering a powdered solder to the resulting tacky 
part, and then melting the solder by heating to 
thereby form a solder film. 
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